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ABSTRACT

Acudate glando-procercoids (metacestodes) of Tylocephalum sp. sensu Sparks

(1963h) (Cestoda; Cephalobothriidae) are reported from the American oyster,

Crassostrea virginica (Gmelin) (Bivalvia; Ostriedae), and three molluscivorous

gastropods in the eastern Gulf of Mexico: the Hghtning whelk, Busycon contrarium

(Conrad) (Gastropoda; Melongenidae) , the apple murex, Murex pomum Gmelin

(Muricidae), and the southern oyster drill, Thais haemastoma canaliculata (Gray)

(Muricidae). Sixty of 138 oysters (43%) from 12 of 17 localities, 79 of 90 whelks (88%)

from 14 of 15 localities, 32 of 33 murexes (97%) from 6 of 6 localities, and 23 of 53

drills (43%) from 5 of 8 localities harbored encysted Tylocephalum metacestodes.

These predaceous gastropods may acquire Tylocephalum from oysters and other in-

fected bivalves. No pathological conditions were observed in oysters or their

predators.

INTRODUCTION metacestodes of Tylocephalum from oysters from

Apalachicola Bay, Florida, that had been trans-
Acudate glandoprocercoids of one or more

^^^^^^^ .^^^ Chincoteague Bay, Virginia, and
unidentified species of Tylocephalum (Figure 1) q^.^^, ^g^-^, ^^^^^^^^ ^^^.^ p^^^^^^^ -^ ^^^^^^^ ^^
are common parasites of marine mollusks of the

^^^^^^, ^^^^^ localities along the west coast of
eastern Gulf of Mexico and at least two species of

^^^^.^^ gp^^^^ (-^^^3^ -^9^3^^) ^^^ ^j^^^g (^9^^,
Tylocephalum occur in molluscivorous, mylio

^^ ^^^^^ Tylocephalum in C. virginica from
batid stingrays in the Gulf. Cake (1975, 1976,

Hawaii
1978) found metacestodes in 49 of 92 species of

Gulf coast mollusks including the American Sakaguchi (1973) reported metacestodes of an

oyster, Crassostrea virginica, the lightning whelk, unidentified species of Tylocephalum from four

Busycon contrarium, the apple murex, Murex gastropods including two predaceous muricids,

pomum, and the southern oyster drill, Thais Chicoreus asianus Kuroda and Reishia ( = Thais)

haemastoma canaliculata. Burton (1963) described clavigera (Kuster), and from six bivalves including
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FIGURE 1. Encysted, acudate glando-procercoid

of Tylocephalum sp. from the stomach wall of

Crassostrea virginica (Gmelin).

the giant Pacific oyster, Crassostrea gigas (Thun-

berg), and the pearl oyster, Pinctada fucata

(Gould) in Tanabe Bay, Wakayama prefecture,

Japan. Sakaguchi "successfully" infected the

molluscivorous cat shark ("Nekozame"), Hetero-

dontus japonicus (Domeril), with Tylocephalum

metacestodes from pearl oysters. The metaces-

todes excysted in the shark's stomach within 24

hours and migrated to the spiral valve within

seven days after infection. They remained in the

spiral valve but exhibited no maturation during

the brief experiment.

Sakaguchi (1973) collected infected oysters and

muricid drills from Tanabe Bay, Wakayama pre-

fecture, but did not indicate if they occupied the

same habitat. He reported, however, that all of

the oysters and muricids examined from that bay

were infected with Tylocephalum sp.

Tylocephalum metacestodes also infect other

edible bivalves and predaceous gastropods. Cake

(1976, 1978) found Tylocephalum sp. in a total of

33 bivalves (27 "edible") and 16 gastropods (13

predaceous) in the eastern Gulf of Mexico (see also

Sakagucki, 1973; and Table 1).

Encysted metacestodes (Figure 1) are generally

restricted to the vesicular connective tissue of the

digestive gland and the stomach wall of infected

mollusks, but infrequently occur in the foot, gills

and labial palps of pelecypods, while those in gas-

tropods are generally restricted to the digestive

gland (Cake, 1975). Cheng (1966) reported what

he believed were infective, ciliated "coracidia"

(with penetration glands) intimately associated

with gill surfaces and in the stomach of Tyloceph-

fl/wm-infected oysters. Wolf (1976) also reported

the presence of Tylocephalum "coracidia" in the

labial palp region of Sydney rock oysters, Sac-

costrea(= Crassostrea) cowmercia/is (Iredale and

Roughley), from northern New South Wales and

southern Queensland, Australia.

Linton (1916) described adults of T. marsupium

from the spotted eagle ray, Aetobatis narinari

(Euphrasen), at Dry Tortugas, Florida, and Tom
Mattis (GCRL, Parasitology Section, personal

communication) reported adults of T. pingue Lin-

ton from the cow-nosed ray, Rhinoptera bonasus

(Mitchill), in East Bay, Panama City, Florida, and

from Mississippi Sound. Both of those ray species

are well-known moUusk predators (Bigelow and

Schroeder, 1953) and R. bonasus is a well-known

predator of C. virginica (Merriner and Smith,

1979).

The predator-prey relationship between the

lightning whelk and oysters is well documented

(Magelhaes, 1948; Menzel and Nichy, 1958; and

Paine, 1962) as is the relationship between the ap-

ple murex and oysters (Mer\zel and Nichy, 1958)

and between the southern oyster drill and oysters

(Butler, 1953; Chapman, 1958; Menzel et al,

1966; Gunter, 1968; McGraw and Gunter, 1972).

Bivalves and molluscivorous gastropods prob-

ably serve as intermediate or paratenic hosts in the

life cycle of Tylocephalum sp. (Jameson, 1912;

Sakaguchi, 1973; Cake, 1975). This report pre-

sents infection data that suggest, circumstantially,

a transfer of metacestodes from oysters to their

predatory gastropods.

The descriptive metacestode term, acudate glan-

do-procercoid, used herein follows the convention

of Freeman (1973).

MATERL\LSANDMETHODS

Oysters and predaceous gastropods were col-

lected from intertidal and shallow, subtidal
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FIGURE 2. Gulf of Mexico localities where Tylo-

cephalum metacestodes occurred in oysters (O),

lightning whelks (W), apple murexes (M), and

oyster drills (D)

.

habitats at 24 localities between St. Louis Bay,

Mississippi, and the Ten Thousand Islands of

south Florida (Figure 2), and maintained alive in

Styrofoam® tanks of aerated seawater until ex-

amined. During necropsy the following tissues

and locations were examined with the aid of a

dissecting microscope: (in oysters) gills, labial

palps, stomach and stomach wall, and digestive

diverticula; (in gastropods) lumen of stomach and

digestive gland (exterior).

Accurate quantification of infection intensities

(number of metacestodes per host) in oysters and

predaceous gastropods was not practical during

this investigation. Because of the small size of the

Tylocephalum metacestodes (length, 144 to 340 fx)

and the nature of the digestive gland tissues, exact

counts would have required serial sectioning and

light microscopic examination of those tissues and

locations where metacestodes would occur if the

mollusk was infected. Intensities were based,

therefore, on the examination of fresh tissues and

we believe that the infection data reported herein

are valid for comparison of the four hosts under

consideration.

RESULTS

Infected oysters occurred at 12 of 17 localities

throughout the eastern Gulf of Mexico, where 60

of 138 oysters (44%) contained an average of 15.8

metacestodes. Infected lightning whelks occurred

at 14 of 15 localities, all but two of which were

east of the Apalachicola River, where 79 of 90

whelks (88%) contained an average of 10.3 meta-

cestodes. Infected apple murexes occurred at 6 of 6

localities, three each in the northeastern and

southeastern Gulf, where 32 of 33 murexes (97%)

contained an average of 22.1 metacestodes. In-

fected oyster drills occurred at 5 of 8 localities, all

but one of which were west of the Apalachicola

River, where 23 of 53 drills (43%) contained an

average of 14.0 metacestodes. The infection data

are summarized in Table 2.

Oysters and drills were collected from the same

oyster reef habitat at four localities west of the

Apalachicola River (Stations 4, 6, 7 and 10-1;

Figure 2). Both species were irifected with

Tylocephalum at Station 4, 6 and 10-1; neither

were infected at Station 7. Infected oysters and

whelks were collected from the same reef habitat

at Station 18. Infected oysters, whelks, and

murexes were collected from the same reef habitat

at four localities in southern Florida (Stations 24,

25, 26 and 27).

The relative incidence (percent infected) and in-

tensity (number per host) of infections of Tylo-

cephalum in oysters and predaceous gastropods

were similar at most stations, especially where the

mollusks occurred together in the same reef

habitat. At those localities where oysters were

uninfected, but whelks were infected (Stations 22

and 23), the two species did not occupy the same

habitat. The whelks were foraging on other

bivalves, many of which were infected with

Tylocephalum sp. (Cake, 1976).

Of the three gastropods, Murex pomum ex-

hibited the highest infection incidence (97%) and

intensity (22.1 metacestodes per murex). The in-

fection incidences and intensities for oysters and

drills were similar (44 vs. 43% and 15.8 vs. 14.0

metacestodes per mollusk, respectively) but the

data base was limited. All predatory gastropods

examined were infected at six localities where they

were foraging on infected oysters (Stations 10-1,

18,24,25,26, and 27).

All infected mollusks appeared to be otherwise

healthy (i.e., none were weak or moribund, or ex-

hibited significant loss of body volume and

weight). In no case was the digestive tract blocked

by massive infections as was observed by one of

us (EWC) in the case of encysted plerocercoids of
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Parachristianella sp. sensu Cake (1976) which

completely blocked the intestine of a heavily in-

fected sunray venus clam, Macrocallista nimbosa

(Lightfoot).

DISCUSSION

Webelieve that predaceous gastropods become

infected with metacestodes of Tylocephalum by

ingesting infected oyster tissues. Weare unaware

of any biochemical, physical, or physiological fac-

tors that would prevent the transfer of infective

metacestodes from oysters to gastropods during

feeding. The metacestodes are small enough to be

ingested without destruction during the rasping of

the gastropod's radula. The gastropod's gut envi-

ronment is probably suitable physiologically for

at least a short time since tetraphyllidean plerocer-

coids are commongut parasites of molluscivorous

gastropods in the Gulf of Mexico (including B.

contrarium, M. pomum, and T.h. canaliculata)

(Wardle, 1974; Cake, 1976). Once liberated from

the oyster tissues in the gastropod gut, the

metacestodes could migrate to other regions in-

cluding the digestive gland via the diverticula.

Since the cyst that surrounds the metacestodes in

both the oyster and the gastropod is of host-or-

igin, the metacestodes are probably subject to re-

encystment in the gastropod host. The presence of

metacestodes in the digestive gland of the

gastropod, instead of in the lumen of the gut (or

gut epithelium as in the oyster), indicates definite

site-selection in the gastropod; however, Wardle

(1974) found similar metacestodes free in the gut

of T. haemastoma (= T.h. canaliculata). The

presence of metacestodes in the digestive tract of

predaceous gastropods also suggests that the infec-

tion occurred during feeding rather than from a

penetration of the external surface by the meta-

cestodes or earlier infective stages.

Cheng (1966) and Wolf (1976) observed small,

ciliated, multicellular organisms in the gut and

associated with the gills of oysters that were in-

fected with encysted metacestodes of Tylo-

cephalum. They concluded that the organisms

were "coracidia" (free-swimming stages which

hatch from aquatic cestode eggs and which are

precursors of metacestodes). The possibility that

the infected gastropods in this investigation ac-

quired infections of Tylocephalum via gill-

penetration of "coracidia" as suggested by Cheng

(1966) was not considered plausible primarily

because no coracidial stage has yet been demon-

strated in the ontogeny of any known lecan-

icephalidean cestode. Cheng's "coracidia" were

five to seven times larger than those known from

species of marine pseudophyllidean and tetra-

rhynchidean cestodes. Cheng's "coracidia" also

lacked the larval hooks that are typical of the cor-

acidia of other marine cestodes, and the ciliated

epithelium illustrated by Cheng appears to be part

of an epidermis rather than a ciliated em-

bryophore that surrounds the oncosphere of a true

coracidium (Rybicka, 1966). Cheng's observations

notwithstanding, no penetration glands have been

observed in marine coracidia (Rybicka, 1966;

Tom Mattis, GCRL Parasitology Section, per-

sonal communication). Cheng's "coracidia" are

probably not the precursors of the metacestodes of

Tylocephalum, but are perhaps advanced meta-

zoan larvae of another oyster symbiont.

If no coracidium exists in the ontogeny of

Tylocephalum, filter- feeding mollusks such as C.

virginica may become infected by ingesting

planktonic or demersal eggs that contain on-

cospheres. We cannot, however, entirely elim-

inate the possibility that oysters may ingest the re-

mains of small, infected, first intermediate hosts

such as copepods. That pathway appears unlikely,

however, since oysters "select" food particles

within the size range of approximately 1 to 10 ^.

The smallest eggs of most marine cestodes are

somewhat larger than 10 ^ but may be ingested in-

frequently. The physical action of the oyster's

gastric mill and the biochemical action of the gut

enzymes may permit the oncosphere to escape

from the egg and penetrate the stomach wall. The

ingested-egg pathway may also account for the

Tylocephalum infections that Cake (1976) observ-

ed in three species of filter-feeding gastropods of

the genus Crepidula in the eastern Gulf of Mexico.
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